Environmental lead contamination is widespread in industrialized societies and poses a number of health hazards (1) . In general, children are much more at risk from lead exposure than adults due to higher rates of absorption of ingested lead (2 and its ability to impair cognitive development (3, 4) .
The effects of chronic low-level exposure in adults have not been defined, but cognitive deficits have been detected in populations with only moderate occupational exposure (5, 6 ) and a more pervasive effect on systolic blood pressure occurs in the general population (2) . Monitoring for lead exposure generally involves measuring the concentration of whole blood lead (PbB) . In addition to effects on cognitive functioning, adverse biochemical and hematological effects of lead can be detected at a PbB as low as 10 pg/dl (8) . Mean blood lead levels well in excess of this value have been found in a number of cross-sectional blood lead studies carried out in samples of children from the general population (9) . Even a rural/urban sample of 11-year-old New Zealand children participating in the Dunedin Multidisciplinary Health and Development Study (DMHDS) had a geometric mean PbB of 10.3 jig/dl when studied in 1983-1984 (10,11 (14) . However, higher blood lead levels continue to be associated with younger age, male sex, non-Hispanic black race, and low income level. In New Zealand, roughly half of lead absorption in the urban population has been shown to arise from leaded gasoline (15) , but the removal of this additive has followed a much slower course than in the United States and its elimination was not complete until early 1996. The consequences of this require ongoing surveillance of PbB levels in the general New Zealand population.
Little information is available concerning lead levels in populations of young adults. The DMHDS involves a birth cohort of approximately 1000 individuals with well-documented personal and occupational life histories who were recently studied at 21 years of age. The aims of this study were to determine the PbB in the DMHDS sample at age 21 (1993) (1994) , to compare this with PbB at age 11 (1983) (1984) , and to examine PbB in relation to three general categories of exposure risk: residential, occupational, and recreational. Table 3 . PbB was found to be significantly associated with male gender, high risk occupational activities, lead-related recreational exposure, cigarette smoking, and living close to a main road. The associations with SES and alcohol consumption were not significant.
Methods
Because the analysis is based on logtransformed PbB, the exponents of the regression coefficients (I) in Table 3 can be interpreted as indicators of the increase in PbB associated with a particular risk factor. Thus, the exponent of the intercept is a measure of the mean PbB for females living more than 50 meters from a main road who do not smoke and are not exposed to lead through either occupational or recreational exposure. The exponent for male gender indicates that PbB for males is 1.65 times that for females and, similarly, for those involved in high risk occupations, the PbB is 1.31 times those that are not. The multiple regression coefficient of 0.54 accounts for 29% of the variance in PbB.
Respiratory protection was used by 41% of those involved in high risk occupations. The lead level in those using protection (geometric mean 7.0 ng/dl; n = 41) was not significantly different from those not using protection (geometric mean 6.6 pg/dl; n = 96).
Discussion
As pointed out in previous lead-related studies of the DMHDS (10, 11) , the sample, drawn from one urban area of New (9.6) aX2 and p-value for comparison of the three categories of alcohol use. [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] , whereas in New Zealand, a similar phase out only commenced in 1986 and was not complete until early 1996.
The association between PbB and living within 50 meters of a busy road is not surprising, given that vehicle exhaust from cars using leaded gasoline is a major contributor to lead uptake (24) . Place of residence in relation to a main road has been previously shown to be a major determinant of PbB in children (25) . The association of PbB with high risk occupations is well established, but the association with recreational use has been previously confined to lead exposure in recreational shooters (26) . The fact that the sample of the DMHDS who gave blood contained proportionally fewer smokers and had higher academic achievement than those who did not suggests that our results may slightly underestimate the PbB in the DMHDS as a whole.
With the elimination of lead from gasoline in New Zealand in early 1996, occupational and recreational activities, together with the legacy of lead-based paint, are likely to remain significant sources of lead exposure. Both ingestion and inhalation are important routes of exposure to lead so that education of workers regarding personal hygiene and the use of respiratory protection is necessary. The relatively low use of respiratory protection by those of the DMHDS cohort involved in high risk occupations suggests considerable improvement is required in this area. From a public health point of view, environmental and biological monitoring remain important.
